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Introduction 
This report gives a detailed breakdown to the configuration and Implementation of the 
project.  
 

1 Environment 
 
This section details the environmental and system requirement setup that was used in 
implementing the project.  
 
A Systems Configuration 
 

Table 1: Software Configuration 

Requirement Specification 
Programing 
Language 

Python Version 3 

Tools Google Collab, WORD Open AI 
LLM 

Google Drive Access to Drive for the Data 
Operating System macOS Sequoia 15.6 

 
Table 2: Hardware Configuration 

Requirement Specification 
Processor 2.3 GHz 8-Core Intel Core i9 
Memory 32 GB 2400 MHz DDR4 
Computational 
resources 

Google Colab's CPU, 12.7 GB 
RAM 

 
 
B Dataset 
The rental data was taken from Kaggle as seen in Figure 1. It originally had 2,718 rows of 
daft.ie rental data. The data was downloaded in CSV format and then uploaded to Google 
drive. 
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Figure 1: Rental Data Source 
 
On the other hand, 14 government policy documents were coined from the internet using 
keyword searches like “Irish Rental Policy”. The report appendix shows the details of the 
documents used and the sources they were derived from. 
 
C Google Colab Setup 
The gathered data are stored in a Google Drive folder and accessed via Colab’s mount 
function as shown in Figures 2 and 3 respectfully. 
 

 

Figure 2: Data Location in Google Drive 
 

The Mount function was used to build a connection between google drive and Colab to 
access the files as seen in Figure 3. 
 

 

Figure 3: Loaded data using "Mount" from Colab 
 

Figure 4 shows the selected language and processor engine used for the course of this project.  
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Figure 4: Colab Processor Engine 
 
D Importing and Libraries 
Figure 5 show the libraries imported and used for the implementation of the project. 
 

 

 

Figure 5: Libraries 
 

2 Analysis and Evaluation of the Baseline model 
 
This section will show the breakdown of the steps carried out to fully prepare and Analyse 
the baseline model.  
A. Data Exploration and understanding 
The process began by reading the basic information of the rental data and checking for null 
values and the variable types. This is seen in Figure 6. 
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Figure 6: Basic information of rental Data 
B. Data Preparation 
For this process, three tasks outlined below were performed after which the cleaned data was 
sent to the model building phase. 

• Data cleaning 
In this step, the missing values identified earlier were removed, price was converted to 
monthly values for consistency and the output was stored in a data frame for the 
Exploratory Data Analysis phase. This is seen in Figure 7. 
 

 

Figure 7: Data Cleaning Process 

• Exploratory Data Analysis 
His process involved performing a correlation analysis and viewing the relationship between 
the variables. A snipet of the full process is as seen in figure 8. 
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Figure 8: EDA Process and Results 

• Outlier Handling 
Here, outliers were detected and handled with the InterQuartile Range method, using the 
created ‘price_per_bedroom’ feature. This process is highlighted in Figure 9. 
 

 

Figure 9: Outlier Handling Process and Result 
 

• Feature Engineering and Onehot Encoding 
Before sending the cleaned data for model building, the categorical variables were encoded 
and geographical features used in later analysis was engineered as seen in Figure 8.  
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Figure 10: Feature Engineering & One-Hot Encoding 
 
C. Model Building 
The next step involved splitting the data into training and test sets with an 80:20 ratio and 
then sending the training data into the RandomForestRegressor model for training. 
GridSearch CV was used to find the best parameters for the regression model. All this is 
evidenced in Figure 11 below.  
 

 

Figure 11: Baseline Modeling 
D. Evaluation 
Appropriate metrics were used to evaluate the performance of the model on the test data, 
after which feature importance analysis was carried out to see the top predictive features that 
most influenced the model, as shown in Figure 12. 
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Figure 12: Baseline Model Evaluation & Feature Importance 
 
 
3    Prerequisites for the Policy Documents Processing 
 
This section focuses on the steps taken to prepare the policy documents for the data 
extraction process. 
A. Data preparation 

Installs and file loading: First, the libraries needed for this section were installed and 
imported into the notebook as has been shown in Section 2D. After that, the policy files 
were loaded, and 2 samples were read to examine the structure and identify potential 
challenges that could be encountered in the extraction step. This is shown in Figure 13. 
 

 

Figure 13: Policy Documents Loading and Reading 
 
OpenAI API Key Input: The API key used to access Open AI was prompted and stored 
as an environment variable and used to query the API as seen in Figure 14. 
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Figure 14: LLM API Accessibility 
  

B. Extraction Logic 
• Initial Extraction Logic: The process entailed defining a prompt template for the LLM 

and deriving the extracted information in chunks of 10000-character limit to send to the 
API and storing the resulting JSON output in a list that was later converted to a Pandas 
Dataframe. A snippet of this process is shown in Figure 15.  
 

 

Figure 15: Initial LLM Extraction Logic 
 

The next step was to engineer features focused on policies related to Dublin, so the next 
step in the process was to study the information contained within the geographical_areas 
feature of the new dataset. This is shown in Figure 16. 
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Figure 16: Listing of Geographical Areas from Extraction 
 

• Refined Extraction Logic: Based on how complex and varied the resulting data 
attributes from the data was, a new stratergy with a refined logic was implemented to 
drive the extraction to focus specifically on Dublin area – a snipet of which is seen in 
Figure 17.  

 

Figure 17: Refined LLM Extraction Logic 
C. Hybrid Dataset creation 
The steps followed to generate the hybrid dataset started from identifying and aggregating 
relevant key words or features from the extracted data and then linking them to individual 
rental properties data to generate the hybrid dataset. These steps are shown in Figures 18 – 20 
 
Aggregate policy features creation is on the presence of specific keywords like rent increase, 
review criteria and housing supply details as seen in figure 18. Here, the merging of the 
original cleaned baseline dataset and the aggregated features was carried out. 
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Figure 18: Aggregated Hybrid Dataset Creation 
Geographical areas features were standardised to normal location attributes like “Dublin”, 
“Lucan”, “Killiney”, etc as seen in Figure 16, which was then used to filter out Dublin 
specific policies from the refined dataframe as seen in Figure 19. 

 

Figure 19: Standardization and Filtering of Refined Dataset 
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Finally, these features were merged with the aggregated policy features and this formed the 
newly defined Hybrid Dataset as shown in Figure 20. 
 

 

Figure 20: Final Hybrid Dataset 

4  Policy Driven Implementation 
 
A. Data Splitting 
Following the derivation of the Hybrid dataset, the following steps include splitting of the 
Hybrid dataset into training and testing subsets using the split function earlier defined as 
shown in Figure 21 
 

 

Figure 21: Split Hybrid Data 
B. Model Building and Training 
The earlier defined regressor model along with the same parameters are also used to test the 
hybrid model as shown in Figure 22. 
 

 

Figure 22: Hybrid Model Training 

 
 
 
 
 
 
 

5  Evaluation and Explainability 
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This section covers the evaluation performed on the dataset, and the tools used for the 
model’s explainability. 
D. Model Evaluation 
The same feature importance analysis and metrics used to evaluate the baseline model, was 
used in this step as seen in Figure 23, along with a comparison with the baseline model’s 
performance. 

 

Figure 23: Hybrid Model Evaluation and Feature Importance 
E. Model Explainability 
The hybrid model was further evaluated using SHAP and LIME to explain the model’s 
predictions. The implementation and results are as seen in figures 24 and 25 
respectively.
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Figure 24: SHAP Implementation and Results 

 

Figure 25: LIME Implementation and Results 

6  Conclusion 
 
This document presets a step-by-step approach in representing the technical implementation 
of this research. To replicate the code and achieve the same results and gain a deeper 
understanding for the inner working of the project, follow this outlined pathway. 
 
Report Presentation video link 
Code Presentation video link 
 

https://youtu.be/V8G4ZwPCVVw
https://youtu.be/V8G4ZwPCVVw
https://youtu.be/V8G4ZwPCVVw
https://youtu.be/l2p0c0k0dxQ

